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(54) Title: A METHOD AND ARRANGEMENT FOR SETTING THE CHARGE RATE IN A WIRELESS PAY PHONE 
(57) Abstract 

The destination zone of a call is defined (2) according to the prior art in 
a wireless pay phone, for example, by analyzing a selected phone number, and 
the present invention is characterized in that, additionally, the location of the pay 
phone is define<L (3) |a n jd A thc . originat ing zone of the call is defined based onthc 
location, and tffipnaj SI^ ^ 

ftf5j ffii^^ advantageously set by means of 

aTtanfting algorithm realized in the pay phone, which algorithm specifies several 
charge rate classes and corresponding parameter values, which set (7) a charge 
rate corresponding to a charge rate class. To set a charge rate class, first a distance J 
class may be set (5) based on the originating zone and destination zone, and then 
a charge rate class may be set (6) based on the distance class and possibly other 
factors. The present invention makes it possible to realize a tariffing within a 
wireless pay phone itself, which functions sufficiently well and fairly even through ^ 
the pay phone roams extensively, for example, in different countries. 



DEFINE THE DESTINATION ZONE 
Of THE CALL BY ANALYZING A 
SELECTED PHONE NUMBER 



I 



DEFINE IN A PAY PHONE THE 
LOCATION THEREOF AND THE 
ORtGINATNO ZONE BASED ON 
THE LOCATION 



SET A DISTANCE CLASS BASED 
ON AT LEAST THE ORIGINATING 
ZONE AND DESTINATION ZONE 
OF THE CALL 



SET A CHARGE RATE CLASS 
BASED ON THE DISTANCE CLASS 
AND THE DAY OF THE WEEK 
AND/OR THE TIME OF THE DAY 
AND/OR A PAY CARD 



7 \ 



SET A CHARGE RATE BASED 
ON PARAMETER VALUE8 
CORRESPONDING TO THE 
CHARGE RATE CLASS 
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A method and arrangement for setting the charge rate in a 
wireless pay phone 

5 The present invention relates to setting the charge rate 
in a wireless pay phone. 

Today it is becoming increasingly common to use wireless 
pay phones in various vehicles, such as trains, boats or 

10 buses. It becomes difficult to set the charge rate of 

calls or other services if a vehicle in which a pay phone 
is located travels over a broad area, for example, in 
several different countries or, more generally, in 
several areas that affect charge rates, which are 

15 specified by call tariffing. The originating zone of a 
call made with a roaming wireless pay phone may also 
change from time to time, which should also be taken into 
consideration in setting the charge rate. A user 
naturally expects the pay phone charge rate to be similar 

20 to that of his or her own mobile phone for a given call 
or service. A provider of a pay phone service also 
benefits if the ratio between the pay phone charge rate 
and the actual charge rate of a call or service is always 
nearly the same or at least under the control of the 

25 provider . 

No reliable and flexible solution currently exists for 
setting the charge rate in a wireless pay phone that 
takes into account the originating zone and destination 

30 zone of a call. Until now, the charge rate has been 
primarily set based on the selected phone number or 
service number. It has also been possible to take a pay 
card used to operate a pay phone into account in setting 
the charge rate. For wireless phones where the 

3 5 originating zone of a call does not change and the 

operator is therefore always the same, the charge rate 
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may be set by using a net tariffing service, such as AoC 
(Advice of Charge) for GSM phones and Q1Q2 for NMT 
phones. However, it is difficult to use a net tariffing 
service if a pay phone roams and the net and operator 
5 changes, because uninterrupted availability and 
reliability of the service cannot be guaranteed. 

The charge rate of a roaming pay phone has been set by 
loading a charge rate table into the phone. The charge 

10 rate table is based on either the charge rate of the 

predominant call originating zone or an average charge 
rate of the area in which- the vehicle travels. In order 
to ensure that the right charge rates are applied, a new 
charge rate table should be loaded into the pay phone 

15 each time it enters an area with different tariffing for 
calls originating in that area, which may be a different 
country. The provider of the service should replace the 
table, and this in itself is difficult to arrange. It has 
been suggested that a new charge rate table could be 

20 loaded by means of a radio interface using a short 

message service or a modem. The quantity of information 
may be from a few kilobytes to 10 kilobytes, which would 
require a considerable amount of time to transfer. For 
example, 10 kilobytes is equivalent to 100 messages in a 

25 typical short message service, which would require at 

least 6 minutes to send. At least one minute of air time 
would be needed to send this information by modem. If it 
is arranged so that a new table is loaded in conjunction 
with certain handovers, this would result in a 

30 considerable number of extra -data transfers, because 
handovers occur often in a moving vehicle. 

For simplicity, the present application mainly speaks of 
a "call" and a "phone number" in referring to, for 
3 5 example, of "the destination zone of a call" and of "the 
definition of a destination zone based on a selected 
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phone number." Here a "call" also refers to other 
services that may be used by means of a pay phone, and 
which require making a "call" to a certain "phone 
number", which here may also be a service number. 

5 

The purpose of the present invention is to provide a 
method and arrangement for setting the charge rate in a 
wireless pay phone, while avoiding the above-mentioned 
problems and making it possible to set the right charge 
10 rate in a wireless pay phone in all situations. 

The method according to the present invention for setting 
the charge rate in a wireless pay phone, which method 
defines the destination zone of a call, is characterized 
15 in that it comprises defining the location of the pay 

phone, defining the originating zone of the call based on 
said location, and setting the charge rate based on at 
least said originating zone and destination zone of the 
call. 



20 



In one embodiment of the method, the charge rate for a 
pay phone is set using a tariffing algorithm. 



A tariffing algorithm may specify several charge rate 
25 classes, whereupon a charge rate is set by finding a 

charge rate class corresponding to the originating zone 
and destination zone. In one advantageous embodiment, 
parameter values corresponding to charge rate classes are 
specified, and the parameter values set a charge rate 
3 0 corresponding to a charge rate class. 

Setting of a charge rate class may be affected not only 
by the originating zone and destination zone, but also by 
the day of the week and/or 1 hour of the day, or by a pay 
3 5 card used in a pay phone. 
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4 

The arrangement according to the present invention for 
setting the charge rate for a pay phone, which includes a 
mobile phone part essentially comprising a mobile phone 
that operates in a mobile station system, and a pay phone 
5 part comprising pay phone functions, including analysis 
of a selected phone number to define the destination zone 
of a call, is characterized in that the mobile phone part 
and pay phone part cooperate for making location 
information maintained in the mobile phone part available 

10 for use by the pay phone part, the pay phone part defines 
the originating zone of a call based on the location 
information, and the pay phone part includes a tariffing 
algorithm implemented therein, which sets the charge rate 
based on at least the originating zone and destination 

15 zone of the call. 



In one embodiment of the arrangement, the tariffing 
algorithm comprises a first part that sets a distance 
class based on the originating zone and destination zone, 
20 and said algorithm may also comprise a second part that 
sets a charge rate class based on at least the distance 
class, and a third part that specifies several charge 
rate classes and corresponding parameter values, which 
set a charge rate corresponding to a charge rate class. 

25 

The method and arrangement according to the present 
invention can be used to flexibly set a charge rate with 
sufficient correctness and fairness even for wireless pay 
phones that roam over large areas. The solution according 
30 to the present invention also utilizes as little memory 
space of the pay phone as possible. 

The present invention and certain of its embodiments are 
described in more detail in the following, with 
35 references to the enclosed drawings. 
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5 

Figure 1 is a flow chart that generally presents a method 
according to the present invention, 

Figure 2 is a flow chart that presents an embodiment of 
5 the method according to the present invention, 

Figure 3 presents an embodiment of an arrangement 
according to the present invention as a block diagram, 
and 

10 

Figures 4-8 present examples of search tables utilized 
by a tariffing algorithm according to a certain 
embodiment of the present invention to specify a charge 
rate . 

15 

An advantageous embodiment of the method and arrangement 
according to the present invention is explained in the 
following with references first to figures 1, 2 and 3. An 
essential part of this advantageous embodiment of the 

20 present invention is the realization of a tariffing 
algorithm in a pay phone itself that is capable of 
setting a charge rate based on at least the originating 
zone and destination zone of a call. The algorithm sets 
the charge rate by utilizing search tables stored in the 

25 memory of the pay phone. Examples of search tables are 
presented in figures 4-8, which are explained in more 
detail later. 

As shown in general in figure 1, setting of the charge 
30 rate in a wireless pay phone according to the present 

invention is based on first defining the destination zone 
of a call according to the prior art, for example, by 
analyzing the selected phone number in a customary manner 
in phase 2 of the method. Furthermore, in the method 
35 according to the present invention, the location of the 
pay phone is defined in phase 3 and the originating zone 
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is defined based on the location. Definition of the 
location comprises retrieval of location information for 
use by a tariffing algorithm. Continuously updated 
location information is obtained from a mobile phone part 
5 included in the pay phone. In phase 4 the charge rate is 
set based on at least the originating zone and 
destination zone. As it was noted above, setting of the 
charge rate in different applications may be affected by 
other factors in addition to the originating zone and 
10 destination zone. 

In the embodiment shown in figure 2, the method proceeds 
to phase 3 in the same manner as in the flow chart of 
figure 1. Then, a distance class is set in phase 5 based 

15 on the originating zone and destination zone. Setting a 
distance class reduces the number of alternatives in 
setting the charge rate based on different originating 
zone/destination zone combinations. In phase 6 the charge 
rate class is set based on the distance class and other 

20 selected factors, such as the day of the week and/or the 
time and/or a pay card. Setting the charge rate class 
further reduces the number of alternatives resulting from 
combinations of different factors for which a charge rate 
needs to be set. In phase 7 a charge rate is set from 

25 parameter values corresponding to a charge rate class. 
This method produces a reasonable number of alternative 
charge rates, which set the charge rate for different 
calls and services with sufficient correctness and 
fairness . 



30 



Figure 3 shows a simplified presentation of a typical 
wireless pay phone in which the charge rate is set 
according to the present invention. The wireless pay 
phone 10 includes a pay phone part 11 and a mobile phone 
3 5 part 12, which is essentially a mobile phone that 

operates in a mobile station system. The mobile phone 
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part 12 is presented here as a very general block 
diagram, which includes a radio frequency part 27 to 
which an antenna 13 is connected, a base frequency part 
26, and a processor unit 28, which controls mobile phone 
5 operation and uses memory 29. The mobile phone part 12 

always updates its location information when it registers 
into a network and while it is operating thereafter. It 
stores the location information, which may be a country 
code MCC, a net code MNC, a base station code BTSID , or 

10 in some systems, such as an AMPS system, an exchange code' 
MSCID, as shown in memory block 29. The pay phone part 11 
includes a user interface -consisting of a receiver 14, a 
display 15, a keyboard 16 and a card reader 17. A 
processor unit 18 controls pay phone operation and uses 

15 RAM memory 19, which in this case is SRAM memory, and ROM 
memory 20, which in this case is EEPROM memory. Search 
tables utilized by a tariffing algorithm according to the 
present invention, which are indicated by reference 
number 25, are stored in EEPROM memory 20. The processor 

2 0 unit 18 also controls block 21, which includes audio 

amplifiers and switches that amplify audio signals and 
connect them to the receiver or to an external speaker 23 
and microphone 24, which constitute hands -free equipment. 
The pay phone part 11 communicates with the mobile phone 

25 part 12 through a mobile phone interface 22. The mobile 
phone interface connects to the mobile phone through its 
ordinary bus connection, which comprises its audio and 
data signal connections. For simplicity, the connection 
is shown in figure 3 only between the mobile phone 

30 interface 22 and the processor unit of the mobile phone 
part 28. The pay phone part 11 and mobile phone part 12 
are arranged to cooperate, so in implementing the 
algorithm, the pay phone part continuously receives 
selected suitable location information or several pieces 

3 5 of usable location information from the mobile phone 

part . A country code MCC and a net code MNC are 
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apparently the most suitable for use in tariffing 
algorithms . 



10 



An example of the operation of a tariffing algorithm and 
necessary search tables belonging to an advantageous 
embodiment of the present invention is shown in more 
detail in the following, with references to figures 4 - 
8. The destination zone of a call is defined in the 
tariffing algorithm by means of a known method using one 
or more search tables, an example of which is presented 
by search table #1 in figure 4. A number is converted to 
an international format by means of a number analysis, 
and the search tables are searched on that basis. The 
lefthand column of search table #1 shows examples of 
15 numbers converted to an international format and the 
righthand column shows corresponding destination zone 
definitions. Search table #1 shows only a few originating 
zone alternatives, which naturally may be more numerous 
than the four shown here. In addition to this type of 
table, the search tables may consist of other number 
tables that contain numbers with uniform charge rates 
regardless of the originating zone, or forbidden numbers, 
etc. The analysis may also include a definition that a 
number is forbidden if it cannot be found in the table. 



20 



25 



30 



Search table #2 of figure 5 presents an example of 
originating zone definition. It is advantageous to also 
arrange continuous updating of location information in 
the pay phone, and it is also advantageous to perform 
this part of the tariffing algorithm as soon as the 
location information changes. Search table #2 shows an 
example in which both the country code MCC and the net 
code MNC are used to define the originating zone. The 
search table can be arranged so that, for example, the 
35 search is performed linearly, meaning that the first 

condition that is met defines the originating zone. In an 
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advantageous embodiment of the algorithm the originating 
zone is defined according to the general tariffing 
practice of the mobile station system in which the 
wireless pay phone operates. Search table #2 shows only a 
5 few examples of originating zones, and considerably more 
originating zone alternatives may exist than the four 
that are shown. 

Because a large number of originating zone/destination 
10 zone combinations may exist, it is advantageous to reduce 
the number of tariffing alternatives, for example, by 
classifying the combinations. One may speak of distance 
classes, and they are called that herein. The search 
table #3 or distance class matrix of figure 6 presents an 
15 example of setting a distance class in a case where there 
are nine originating zone alternatives (lefthand column) 
and nine destination zone alternatives (righthand 
column) . In this case, seven different distance classes 0 
- 6 are specified, and each combination is classified in 
20 one of these classes. 

Because factors other than originating zone and 
destination zone need to be taken into account in setting 
the charge rate, it is advantageous to further limit the 

25 charge rate alternatives by specifying a limited number 
of different charge rate classes. An example of this is 
presented by search table #4 of figure 7, in which six 
different charge rate classes are specified. In addition 
to seven different distance classes, factors such as the 

30 day of the week, the time and the type of pay card affect 
the setting of the charge rate class. 

The weekday selection in the second column of the search 
table indicates the day of the week when the charge rate 
35 in question is in effect. The data may be one byte, for 
example, in which certain bits are ones to indicate days 
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10 

of the week. For example, 01000100 (LSB last) means that 
the alternative in question is selected on Sunday (second 
from the left) and Thursday (third from the right) . The 
weekday is obtained in a pay phone by calculating it from 
5 the date read from a real time clock included in the pay 
phone. The weekday is advantageously calculated only once 
a day. 

The time selection in the third column shows the time 
10 span within which the alternative in question is applied. 
A 16-bit field may be used here, with ones indicating the 
applicable time spans. Table 1 shows an example of time 
spans corresponding to bits number 0 - 15 of the time 
selection field. 

15 



T3W<? 1 






Bit 


Time 


span 




Starts 


Ends 


0 


00:00 


24 :00 


1 


06:00 


16:00 


2 


18 : 00 


06 :00 


3 


06 :00 


12 :00 


4 


12:00 


15:00 


5 


15:00 


20:00 


6 


20:00 


06:00 


7-15 


Not in 


use 



3 0 The time spans are independent of each other. The present 
time is obtained from the real time clock. If one of the 
time spans is valid at the moment, which means the 
present time is between the start and end points, the row 
in question in table #4 is in effect with regard to time. 



35 
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The type of pay card also affects the charge rate class 
in search table #4. Identifying information for each type 
of pay card, as well as card class and card type are 
specified in a pay phone as a number from 0-7, for 
5 example. Each card belongs to a class. An 8 -bit card 
selection byte indicates the types of cards that the 
alternative in question may be applied to. For example, 
byte 00110001 selects card types 0, 4 and 5. For 
simplicity, only two card types are used in table #4: 
10 credit cards and phone cards. The pay phone part 

specifies the type of card based on the identifying 
information. This may be done using simple search tables, 
for example. 

15 Figure 8 presents a search table #5, which is used to set 
the charge rate corresponding to a charge rate class. The 
example table includes parameters 1-4, which correspond 
to each charge rate class, and which set the charge rate. 
Parameter 1 is the starting charge of the call, which may 

20 have four values in this example: 0, Al, A2 and A3. The 
value may be a monetary value, for example. Parameter 2 
is elapsed time in seconds before time-based charging 
begins, and this parameter may also have four values in 
this example: 0, SI, S2 and S3. Parameter 3 is a unit 

25 charge for time -based charging, expressed as a monetary 
value, for example, and this parameter may have three 
values: 0, Bl and B2 . Parameter 4 is the time in seconds 
between unit charges in time -based charging, and this 
parameter may also have three values: 0, Tl and T2 . 

30 

An advantageous embodiment of the method and arrangement 
according to the present invention is described above 
with the help of examples, but it is clear that the 
innovative idea may be realized in a number of different 
35 ways. The present invention may vary within the limits 
of the enclosed claims. 
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Claims 

1. A method for setting the charge rate in a wireless pay 
phone, which method includes defining the destination 

5 zone of a call, characterized in that it comprises: 
defining the location of the pay phone and 
defining the originating zone of the call based on said 
location, and 

setting the charge rate based on at least said 
10 originating zone and destination zone of the call. 

2. The method according to claim 1, characterized in that 
the charge rate for a pay phone is set using a tariffing 
algorithm. 

15 

3. The method according to claim 2, characterized in that 
the tariffing algorithm specifies several charge rate 
classes, whereupon a charge rate is set by finding a 
charge rate class corresponding to the originating zone 

20 and destination zone. 

4 . The method according to claim 3 , characterized in that 
the tariffing algorithm specifies parameter values 
corresponding to each charge rate class, which parameter 

25 values set a charge rate corresponding to the charge rate 
class . 

5. The method according to claim 3 or 4 , characterized in 
that the tariffing algorithm sets a distance class based 

30 on the originating zone and destination zone, which 

distance class is a basis for setting the charge rate 
class . 

6. The method according to claim 5, characterized in that 
3 5 the day of the week and/or hour of the day are also bases 

for setting the charge rate class. 
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7. The method according to claim 5 or 6, characterized in 
that. a pay card used in a pay phone is also a basis for 
setting the charge rate class. 

5 

8. The method according to claim 1, characterized in that 
the destination zone of the call is defined by analyzing 
the selected phone number. 

10 9 . An arrangement for setting the charge rate in a pay 
phone (10), which includes: 

a mobile phone part' {12) comprising essentially 
a mobile phone that operates in a mobile station system, 
and 

15 connected to said mobile phone part, a pay phone 

part {11} comprising pay phone functions, including 
analysis of a selected phone number to define the 
destination zone of a call, 
characterized in that 

2 0 the pay phone part (11) and mobile phone part 

(12) cooperate for making location information (29) 
maintained in the mobile phone part available for use by 
the pay phone part, 

the pay phone part defines the originating zone 

25 of a call based on the location information, and 
the pay phone part includes a tariffing 
algorithm implemented therein, which sets the charge rate 
based on at least the originating zone and destination 
zone of the call. 

30 

10. The arrangement according to claim 9, characterized 
in that the location information includes one or more of 
the following: base station code (BTSID) , exchange code 
(MSCID) , network code (MNC) , country code (MCC) . 



35 
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11. The arrangement according to claim 9, characterized 
in that a fixed tariffing algorithm comprises a first 
part, which sets a distance class based on an originating 
zone and a destination zone. 

5 

12. The arrangement according to claim 11, characterized 
in that said algorithm also comprises : 

a second part, which sets a charge rate class 
based on at least the distance class, and 
1( 5 a third part, which specifies several charge 

rate classes and corresponding parameter values, which 
set a charge rate corresponding to a charge rate class. 

13. The arrangement according to claim 12, characterized 
15 in that said second part sets the charge rate class based 

additionally on one or more of the following: day of the 
week, time of day and pay card that is used in the pay 
phone . 
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AMENDED CLAIMS 

[received by the International Bureau on 10 January 1998 (10.01,98); 
original claims 1-7 and 9-13 amended; remaining claims unchanged (3 pages)] 

1 . A method for setting the user charge rate in a 
wireless pay phone, which method includes defining the 

5 destination zone of a call, characterized in that it 

comprises : 

defining the location of the pay phone and 
defining the originating zone of the call based on said 
location, and 

10 setting the user charge rate based on at least 

said originating zone and destination zone of the call. 

2. The method according to claim 1, characterized in that 
the user charge rate for a pay phone is set using a 

15 tariffing algorithm. 

3. The method according to claim 2, characterized in that 
the tariffing algorithm specifies several user charge 
rate classes, whereupon a user charge rate is set by 

20 finding a user charge rate class corresponding to the 
originating zone and destination zone. 

4. The method according to claim 3, characterized in that 
the tariffing algorithm specifies parameter values 

25 corresponding to each user charge rate class, which 

parameter values set a user charge rate corresponding to 
the user charge rate class. 

5. The method according to claim 3 or 4, characterized in 
30 that the tariffing algorithm sets a distance class based 

on the originating zone and destination zone, which 
distance class is a basis for setting the user charge 
rate class. 
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6. The method according to claim 5, characterized in that 
the day of the week and/or hour of the day are also bases 
for setting the user charge rate class. 

5 7. The method according to claim 5 or 6, characterized in 
that a pay card used in a pay phone is also a basis for 
setting the user charge rate class. 

8. The method according to claim 1, characterized in that 
10 the destination zone of the call is defined by analyzing 

the selected phone number. 

9. An arrangement for setting the user charge rate in a 
pay phone (10), which includes: 

a mobile phone part (12) comprising a mobile 
phone that operates in a mobile station system, and 

connected to said mobile phone part, a pay phone 
part (11) for defining the destination zone of a call, 
characterized in that 

the pay phone part (11) and mobile phone part 
(12) comprise means for making location information (29) 
maintained in the mobile phone part available for use by 
the pay phone part, 

the pay phone part comprises means for defining 
the originating zone of a call based on the location 
inf ormat ion , and 

the pay phone part includes means for setting 
the user charge rate based on at least the originating 
zone, the destination zone of the call and a tariffing 
algorithm. 

10. The arrangement according to claim 9, characterized 
in that the location information includes one or more of 
the following: base station code (BTSID) , exchange code 

35 (MSCID) , network code (MNC) , country code (MCC) . 
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11. The arrangement according to claim 9, characterized 
in that a tariffing algorithm comprises a first part, 
which sets a distance class based on an originating zone 
and a destination zone. 

5 

12. The arrangement according to claim 11, characterized 
in that said tariffing algorithm also comprises: 

a second part, which sets a user charge rate 
class based on at least the distance class, and 
10 a third part, which sets a user charge rate 

corresponding to a user charge rate class according to 
defined parameter values. 



13. The arrangement according to claim 12, characterized 
15 in that said second part sets the user charge rate class 
based additionally on one or more of the following: day 
of the week, time of day and pay card that is used in the 
pay phone . 
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